Ancistrocladus benomensis Rischer & G. Bringmann, a new species from Gunung Benom, Malaysia is described and illustrated. Diagnostic notes concerning morphology, occurrence of specific naphthyl isoquinoline alkaloids, and support from molecular analyses are provided.
INTRODUCTION
The monotypic genus Ancistrocladus Wall. (Ancistrocladaceae) comprises approxi mately 20 species (Gereau, 1997) and is characterized by a disjunct distribution in the palaeotropics with two areas of speciation, one in tropical West and Central Africa and one in South East Asia. All taxa are scandent shrubs or woody lianas with tendril like modified shoots provided with characteristic circinate woody hooks as climbing devices.
Recently a synoptic revision of the African taxa of the genus Ancistrocladus has been presented by Cheek (2000) , with an identification key and detailed information concerning taxonomy, distribution, and ecology of the 13 species recognized. For the Asian taxa an equivalent comprehensive study is still lacking and there is much uncertainty in the delimitation of taxa as well as on ecological preferences, seed set, pollination, and flowering rhythm.
Concerning taxonomy one has to refer to a synopsis presented by Gilg (1925) and to an annotated checklist of species which was compiled by Gereau (1997) based on a survey of local floras. In this latter overview a detailed account on the typification for 25 binominals is presented, including 12 valid species recognized by the author for South East Asia: A. Indeed, the Ancistrocladus tectorius complex exhibits a wide range of variation in morphological features and its elements have never been comprehensively examined with respect to their taxonomic delimitations. Especially the lack of floral and fruit characters which are of significant diagnostic value, complicates the delimitation of species. This is due to the fact that many Ancistrocladus taxa climb in rather tall trees and have small inconspicuous flowers that wither very rapidly. There is also the fact that most species treated are known only from a few localities, which is reflected in nearly all revisions (Cheek, 2000) and floristic treatments (Van Steenis, 1948) . The situation is indeed even more complicated because all Asian species have been collected and described before 1925, often in vegetative state only, the type specimen of A. tectorius even dates back to 1790 (basionym Bembix tectoria Lour.) and consists only of poor fragments (Moore & Tandy, 1927) .
Originally doubts about the 'onespecies concept' of Van Steenis (1948) arose from comparing phytochemical studies of 'A. tectorius' material collected from geographi cally disjunct areas, e.g., in Hainan (Chen et al., 1981; Bringmann & Kinzinger, 1992; Tang et al., 2000) , Laos (Foucher et al., 1975) , Central Thailand (Ruangrungsi et al., 1985) , Southern Thailand (Manfredi et al., 1996) , and Southern Peninsular Malaysia (Montagnac et al., 1995) . The strong geographical correlation of the observed structures and the yet different naphthylisoquinoline alkaloid spectrum of A. cochinchinensis from the type location in Vietnam (Nguyen et al., 1997) hint at the occurrence of several separate species. In addition, the examination of Ancistrocladus using molecular mark ers indicates that the A. tectorius complex could be split into at least 9 species in South East Asia. Detailed results will be published elsewhere (Meimberg et al., submitted) .
A rich collection of Ancistrocladus plants from different sites in South East Asia is meanwhile in cultivation at the Botanical Garden of Würzburg to study seedling and flower development including phytochemical composition and biosynthesis under controlled conditions. This collection is the basis for the description of further species indicated by molecular methods. The availability of flowers from A. benomensis in the greenhouse (export permit no. WKL00/149) is a first success in our effort to gain basic biological data for the Ancistrocladus complex in South East Asia.
MOLECULAR DATA
In a phylogenetic analysis using sequences of the internal transcribed spacers (ITS1 and ITS2, nuclear rDNA) and the trnK intron (chloroplast DNA), A. benomensis differs in both markers from Ancistrocladus samples from all over South East Asia (75 samples from 24 locations were investigated, details will be published elsewhere). The ITS se quence of A. benomensis was equal in all four samples investigated and shows at least eight different positions to the other samples, while the most closely related sequence is from a sample from South East Thailand, c. 850 km away. This relationship was also indicated using similarity analysis of Inter Simple Sequence Repeat PCR (ISSR). The trnK intron sequence shows at least four different positions to the other samples, while the most similar sequence is from a sample from Southern Malaysia.
CHEMOTAXONOMIC DEMARCATION
Phytochemical investigations (Bringmann et al., 2004) of bark and leaf material of A. benomensis with respect to its characteristic natural products, the naphthylisoquino line alkaloids (Bringmann & Pokorny, 1995) , revealed that the plant is unequivocally different from all the other known Ancistrocladus species, in particular from the only known Malaysian one, A. tectorius (Montagnac et al., 1995) . Thus, it possesses the highest number of fully dehydrogenated naphthylisoquinoline alkaloids ever isolated from any other known Ancistrocladus species, among them the first optically active fully aromatized naturally occurring Dioncophyllaceaetype (Bringmann & Pokorny, 1995) alkaloids (i.e., without an oxygen function at C6). Another unique feature of the new species is the isolation of the first fully aromatized naphthylisoquinoline alkaloids with a hydroxymethylene group at C3 (Bringmann et al., in press ).
DESCRIPTION
Based on evidence from different sources we provide a description of an phytochemi cally unusual Ancistrocladus species discovered in 1999 from an isolated mountain of Peninsular Malaysia based on complete material including all stages of flowering and fruits, which is morphologically, phytochemically, and genetically distinguishable from all other South East Asian species. Rischer & G. Bringmann, spec. nov. - Fig. 1-3 ; Map 1 Plantae omnio glabrae. Plantae juvenes erectae, non ramosae. Folia plantarum adultio rum in altitudine ca. 2 m terminaliter rosulate disposita, 23.5 -61 cm longa et 5.7-11.5 cm lata, obovatolanceolata, integerrima, basi revoluta et attenuata, apice rostrata, venis prominulis subtiliter reticulatis. Plantae adultae lignosae, scandentes in arboribus, ramis unilateraliter dispositis uncos circinales formantibus. Folia prope inflorescentias 10 -22 cm longa et 3.5-6 cm lata, sessilia, lanceolata, apice obtusa ad acuta. Inflorescentia soli taria, terminalis, florendi tempore erecta, basaliter 1-3 bracteis circumstantibus. Bracteae longiellipticae, 2.2 -3.1 mm longae, acuminatae. Cyma emergens ex foliorum rosula, laxa, 8-13 cm longa et 4 -6 cm lata, 3 -4plo dichotome ramosa, flores caducos 50 -70 gerens. Pedunculi 5 -8 cm longi. Pedicelli 3.2 -4.2 mm longi, inferne (prope basim) subarticulati et rubescentes. Gemmae (florum) rubrae, ovoideae, 2.8 -3.5 mm longae et 2-2.5 mm latae. Flores 5partitae, parvae, rubrae, florendi tempore diametro 7.4-8.8 mm. Sepala 5, inaequalia, 1.7-2.7 mm longa et 0.7-1.1 mm lata, carnosa, margine subpapil lato, extus glandulis crateriformibus 0 -3, tubo calycis breve, cupuliforme, lobis calycis lateellipticis ad triangularibus, brevibus quam corolla, persistentibus, tempore fructus auctissimis. Petala 5, libera, subcontorta, 3.9 -4.7 mm longa et 1.7-2.2 mm lata, longiora quam sepala, oblique elliptica, convexa, basin versus incrassata, margine revoluta, apice reflexa, emarginata, intus macula nigra praedita. Stamina 10, in verticillos 2 disposita, alternatim inaequaliter longa; stamina longiora 1.1-1.5 mm longa, stamina breviora 0.7-1 mm longa, filamentis basi incrassatis et petalis adnatis, antheris parvis, 0.3-0.5 mm longis. Granula pollinis 3colpata, oblata ad suboblata, 35 -42 × 28 -33 µm, spinulosa. Ovarium semiinferum, conicum, stylis 3, brevibus, 0.4 -0.5 mm longis, stigmatibus parvis, capi tatis. Fructus brunneus, sepalis tenuibus, coriaceis, inaequalibus, basi adnatis, majoribus 3, 3.7-4.5 cm longis et 0.9 -1.2 cm latis, minoribus 2, obovatis ad ellipticis, 1.8 -2.6 cm longis et 0.5-0.8 cm latis, fructus corpore obconico, 1-1.3 cm longo, diametro 0.6 -0.8 cm. Plants entirely glabrous, saplings erect, unbranched, adult plants woody lianas climb ing in trees, sympodial branches forming circinate unilateral hooks, lower ones getting woody. Leaves in c. 2 m height of older saplings arranged in terminal rosettes, sessile, obovatelanceolate, 23.5-61 by 5.7-11.5 cm (average 41.3 by 8.1 cm), leathery, base attenuate, margin entire, revolute at the base, apex rostrate, about 12 glands distributed 3-5 mm from the margin on the lower surface, in dry state glands with a brown rim, midrib prominent beneath, veins finely reticulate, visible on both surfaces; leaves near inflorescences sessile, lanceolate, 10-22 by 3.5-6 cm, apex obtuseacute, otherwise as described for the saplings' leaves. Inflorescence solitary, a terminal raceme, erect at anthesis subtended by 1-3 basal bracts, bracts longelliptic 2.2-3.1 mm long, acuminate. Cyme emerging from a leaf rosette, lax, 8-13 by 4-6 cm, 3 or 4 times dichotomously branched, bearing 50-70 caducous flowers. Peduncle 5-8 cm long. Pedicels 3.2-4.2 mm long, weakly articulated near the base, with a red tinge. Flower buds red, ovoid, 2.8-3.5 by 2-2.5 mm. Flowers 5merous, small, bright red, 7.4-8.8 mm in diameter at anthesis. Sepals 5, unequal, 1.7-2.7 by 0.7-1.1 mm, fleshy, margin weakly papil Map 1. Generalized distribu tion of the Ancistrocladus tectorius complex in South East Asia according to Van Steenis (1948) . The locus classicus of Ancistrocladus benomensis is indicated (arrow). late, on the outer surface of the lobes 0-3 cupshaped to crateriform prominent glands, calyx tube short, cupshaped, calyx lobes broadly elliptic to triangular, shorter than the corolla (about half length), persistent and much enlarged in fruit. Petals 5, free, weakly contorted, 3.9-4.7 by 1.7-2.2 mm, longer than sepals, obliqueoval to elliptic, convex, thickened towards base, margin involute, on the tip finely toothed, reflexed and often inserted, with a contrasting black spot on the inner surface. Stamen 10, in 2 whorls, alternately unequal, longer stamens 1.1-1.5 mm long, shorter stamens 0.7-1 mm long, filaments broadened at the base, attached to the petals, anthers 0.3-0.5 mm with thecae clearly separated by the connective. Pollen grains 3colpate (zonicolpate), oblatesuboblate, 35 -42 by 28 -33 µm (fresh material), exine ornamentation with spinules; colpi very distinct, with rounded ends, and covered with a membrane with a very coarse pattern. Ovary mostly inferior, upper part superior, conical, styles 3, short, 0.4-0.5 mm long, stigma capitate. Fruits brown, sepals paperycoriaceaous, upper surface glossy, towards the margins translucent against the light, unequal, mar gins revolute, veins clearly prominent beneath, only major ones visible above, the 2 shorter ellipticobovate 1.8-2.6 by 0.5-0.8 cm, the 3 longer ellipticobovate 3.7-4.5 by 0.9-1.2 cm, bases of all wings adnate to the fruit, margins decurrent half way along the fruit body forming a triangular furrow, fruit body obconical 1-1.3 cm long, 0.6-0.8 cm total diameter, the adnate basal remnants of the three styles forming a domeshaped projection above the spreading wings, sometimes surrounded by a smooth annulus. Testa of seeds not corky, endosperm cerebriformruminate. Many fallen fruits bearing holes form emerged Curculionidae, nevertheless abundant seedlings near adult plants, germination cryptocotyledonous, epigeous. Distribution -So far the species is only known from the type location Gunung Benom, Pahang, Malaysia.
Ancistrocladus benomensis
Ecology -The species occurs from 500 to 1180 m above sea level on the slopes of Gunung Benom situated in the Kerau Game Reserve, which forms one of the last contiguous Dipterocarpaceae lowland forests in South East Asia.
Etymology -The species name refers to the type locality. 'Benom' is an old Mon Khmer word for 'mountain'.
Note -Ancistrocladus benomensis is very similar to A. tectorius, which was de scribed from Vietnam by De Loureiro (1780) as Bembix tectoria. Based on his short description and the notes on Loureiro's specimen by Moore & Tandy (1927) , the spe cies from Peninsular Malaysia differs from A. tectorius in having alternate, sessile, obovatelanceolate leaves, bright red flowers, 5 sepals, and a dichotomously branched inflorescence with 50-70 flowers. Ancistrocladus tectorius has opposite, cuneiform leaves with a short and broad petiole, pale flowers, 3 sepals, and a weakly branched inflorescence with only a few flowers.
